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The Pile Data Table
To ensure contract compliance, the designer must observe several standards when creating the
Pile Data Table:

1. If the ENR formula is to be used for pile acceptance criteria, the Design Loading
must be shown.

2. The Nominal Resistance* must be shown for all piles, regardless of pile type or
acceptance criteria.  The Standard Specifications allow the Contractor to revise
specified tip elevations as long as the required Nominal Resistance is provided and
verified through a static load test.  The Nominal Resistance is also needed for
acceptance by Wave Equation Analysis.

3. The Design Loading shall be rounded up to the nearest 25 kN.

4. The Nominal Resistance shall be rounded up to the nearest 50 kN.

5. When using WSD, the Nominal Resistance is equal to two (2) times the rounded up
Design Loading.

6. When ENR is used as the acceptance criteria for LFD, the Design Loading is equal
to one half (1/2) the rounded up Nominal Resistance.

7. The Cutoff Elevation is required in the Pile Data Table whenever it cannot be calculated
from the bottom of footing elevation and pile head embedment shown on the plans.
Pier columns and pile shaft extensions, which have no footings, require a Cutoff
Elevation in the Pile Data Table.

8. The Design Tip Elevations for compression, tension, lateral, scour, liquefaction, or a
combination of these loads are required on the plans.  These elevations express the
“intent” of the design and help the field engineer to resolve constructibility and quality
issues.

9. The Specified Tip Elevation is the controlling (deepest) value of the Design Tips.

10. When the Specified Tip Elevation is controlled by lateral load, scour, or liquefaction,
the Specified Tip Elevation shall not be raised.  The static load test to verify nominal
resistance cannot duplicate these conditions.

*The Nominal Resistance is the analytically estimated load carrying capacity of a foundation calculated
using nominal dimensions and material properties, and established soil mechanics principles.  Loads as
high as the Nominal Resistance are on the verge of failing the soil, but not necessarily the structural
member.
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When requesting specified pile tip elevations, the bridge designer will provide the geotechnical
engineer with the following:

• For foundations designed by WSD, provide the Design Loading.

• For foundations designed by LFD, provide the required Nominal Resistance (tension
and compression).

The following examples show the required formats for presenting PILE DATA on the contract
plans. Highlighted in bold font is the information the bridge designer provides to the geotechnical
design engineer to determine specified pile tip elevations.  In each case the pile loads were
determined at the abutments by using WSD and at the bents by using LFD.

• Example #1 – Standard Plan Piles

• Example #2 – Steel HP Piles and CIDH Piles w/ Permanent Steel Casing

• Example #3 – Steel Pipe Piles, Large CISS Piles and Pier Columns

• Example #4 – Large CIDH Piles and Steel Pipe Piles

• Example #5 – Large CIDH Piles w/ Driven Steel Shells



MEMO TO DESIGNERS 3-1 • DECEMBER 2000

3-1 DEEP FOUNDATIONS ATTACHMENT 1 3

ATTACHMENT 1

Example #1  Standard Plan Piles
A three span overcrossing with single column bents and seat abutments uses Standard Plan
piles.  Shown in the Table 1 are the actual load demands on the piles based upon WSD and LFD.
Standard Plan Class 625 piles will be utilized at the abutments and Class 900 piles at Bent 2 and
400-mm CIDH at Bent 3.  Standard Specification 49-1.08 (ENR) will be used as the pile
acceptance criteria.

Table  1

noitacoL
gnidaoLngiseDDSW )puorGdaoLgnillortnoC(daoLderotcaFDFL

noisserpmoC noisneT noisserpmoC noisneT

1tubA Nk385 Nk0 --- ---

2tneB --- --- )IIV(Nk1261 )IIV(Nk037

3tneB )IIV(Nk4061 )IIV(Nk937

4tubA Nk765 Nk0 --- ---

Table 2 shows the foundation information that the structure designer puts on the contract plans.
Shown in bold font are the values that the structure designer will provide to the geotechnical
design engineer to determine the specified pile tip elevations.  Note that when seismic loads
(Group VII) control the factored load, the strength reduction factor is φ = 1.0, so that the nominal
resistance equals the pile’s factored load demand.  Strength reduction factors are not applied in
WSD, so there is no adjustment based on load group. As with many foundations using large pile
groups in competent soil, the lateral load on each pile is low and the associated design tip elevation
was not calculated.

Table 2
PILE DATA TABLE

noitacoL epyTeliP
ngiseD
gnidaoL

ecnatsiseRlanimoN
piTngiseD
snoitavelE

deificepS
piT

snoitavelEnoisserpmoC noisneT

1tnemtubA 526ssalC Nk006 Nk0021 Nk0 )1(0.74 0.74

2tneB 009ssalC Nk528 Nk0561 Nk057 )2(0.55;)1(0.54 0.54

3tneB
HDICmm004

)Nk009(
A/N Nk0561 Nk057 )1(0.05;)2(0.54 0.54

4tnemtubA 526ssalC Nk575 Nk0511 Nk0 )1(0.84 0.84

Design tip elevation is controlled by the following demands:
(1) Compression, (2) Tension
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Example #2  Steel HP Piles and CIDH Piles with
Permanent Steel Casing
The following example is for a typical undercrossing with multi-column bents (pinned footings)
and seat abutments. Driven non-displacement steel piles will be utilized at the abutments and
CIDH piles with permanent steel casing at the bent due to utility conflicts and vibration concerns.
The permanent steel casing is for water control only and is not designed to develop any geotechnical
resistance.  Shown in Table 3 are the actual load demands on the piles based upon WSD and
LFD.  Standard Specification 49-1.08 (ENR) will be used as the pile acceptance criteria at
Abutments 1 and 3.

Table  3

noitacoL
gnidaoLngiseDDSW )puorGdaoLgnillortnoC(daoLderotcaFDFL

noisserpmoC noisneT noisserpmoC noisneT

1tubA Nk016 Nk0 --- ---

2tneB --- --- )I(Nk3041 )VI(Nk32

3tubA Nk126 Nk0 --- ---

Table 4 shows the foundation information that the structure designer puts on the contract plans.
Shown in bold font are the values that the structure designer will provide to the geotechnical
design engineer to determine the specified pile tip elevations.  Note that non-seismic loads control
at Bent 2, so the controlling factored load is divided by φ = 0.75 to get the nominal resistance.
Also note that since ENR is not used for a drilled pile, no Design Loading is shown at Bent 2.

Table 4
PILE DATA TABLE

noitacoL epyTeliP
ngiseD
gnidaoL

ecnatsiseRlanimoN
gnisaCleetS

deificepS
piT

noitavelE

piTngiseD
snoitavelE

deificepS
piT

snoitavelEnoisserpmoC noisneT

1tnemtubA 58X052PH Nk526 Nk0521 Nk0 A/N )1(0.23 0.23

2tneB
HDICm2.1

tnenamrep/w
gnisacleets

A/N Nk0091 Nk05 0.04
;)1(0.52
)2(0.53

0.52

3tnemtubA 58X052PH Nk526 Nk0521 Nk0 A/N )1(0.23 0.23

Design tip elevation is controlled by the following demands:
(1) Compression, (2) Tension
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Example # 3  Steel Pipe Piles, Large CISS Piles and Pier Columns
The following example is for a multi-span river crossing.  Steel pipe piles will be utilized at the
abutments, CISS piles at the river piers, and pier columns at piers away from the river.  Standard
Specification 49-1.08 (ENR) will be used as the pile acceptance criteria at Abutments 1 and 6.
At Piers 2 and 3, “Wave Analysis” will be used for pile acceptance.  Shown in Table 5 are the
actual load demands on the piles based upon WSD and LFD.

Table 5

noitacoL
gnidaoLngiseDDSW )puorGdaoLgnillortnoC(daoLderotcaFDFL

noisserpmoC noisneT noisserpmoC noisneT

1tubA Nk148 Nk0 --- ---

2reiP --- --- )IV(Nk7114 )IIV(Nk3871

3reiP --- --- )IV(Nk7973 )IIV(Nk7761

4reiP --- --- )IV(Nk76971 Nk0

5reiP --- --- )IV(Nk82751 Nk0

6tubA Nk928 Nk0 --- ---

Table 6 shows the foundation information that the structure designer puts on the contract plans.
Shown in bold font are the values that the structure designer will provide to the geotechnical
design engineer to determine the specified pile tip elevations.  The design tip elevations controlled
by lateral loads (3) are calculated by the structure designer.  Note (5) is appropriate at Pier 2
because scour controls the design, and at Pier 3 because lateral load controls.  Note (5) is not
applied at Piers 4 and 5 because tip revisions are not normally allowed for drilled piles.

Table 6
PILE DATA TABLE

noitacoL epyTeliP
ngiseD
gnidaoL

ecnatsiseRlanimoN
ffO-tuC
noitavelE

snoitavelEpiTngiseD
deificepS

piT
snoitavelEnoisserpmoC noisneT

1tubA 07.21X604PP Nk058 Nk0071 Nk0 A/N )1(0.3- 0.3-

2reiP 88.51X7601PPSSIC A/N Nk0055 Nk0081 A/N )4,3(0.81-;)4,2(0.01-;)4,1(0.22- )5(0.22-

3reiP 88.51X7601PPSSIC A/N Nk0015 Nk0071 A/N )3(0.12-;)2(0.21-;)1(0.02- )5(0.12-

4reiP nmuloCreiPm0.3 A/N Nk00042 Nk0 0.01 )3(0.21-;)1(0.51- 0.51-

5reiP nmuloCreiPm0.3 A/N Nk00012 Nk0 0.51 )3(0.01-;)1(0.9- 0.01-

6tubA 07.21X604PP Nk058 Nk0071 Nk0 A/N )1(0.3- 0.3-

Design tip elevation is controlled by the following demands:
(1) Compression; (2) Tension; (3) Lateral Loads; (4) Scour Potential exist to Elev 5.0 @ Pier 2;
(5) Specified Tip Elevation shall not be raised.
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Example # 4  Large CIDH Piles and Steel Pipe Piles
The following example is for a seismic retrofit of a three span overcrossing. Large CIDH piles
will be utilized at both abutments for lateral restraint.  Driven steel pipe piles will be used at Bent
2 due to the presence of high ground water.  Due to existing structures near Bent 3, CIDH piles
will be used to minimize ground disturbance.  During the field study ground water was encountered
near Bent 3, so 600mm CIDH piles will be used.  Standard Specification 49-1.08 (ENR) will be
used as the pile acceptance criteria at Bent 2.  Shown in Table 7 are the actual load demands on
the piles based upon LFD.

Table 7

noitacoL
gnidaoLngiseDDSW )puorGdaoLgnillortnoC(dnadaoLderotcaFDFL

noisserpmoC noisneT noisserpmoC noisneT
1tubA --- --- --- ---
2tneB --- --- )V(Nk027 )V(Nk503

)IIV(Nk088 )IIV(Nk544
3tneB --- --- )IIV(Nk1921 )IIV(Nk0721
4tubA --- --- --- ---

Table 8 shows the foundation information that the structure designer puts on the contract plans.
Shown in bold font are the values that the structure designer will provide to the geotechnical
design engineer to determine the specified pile tip elevations.

At Bent 2, the nominal resistance in compression is controlled by Group V, even though the
Group VII factored load is larger.  The strength reduction factor makes the difference:  720/
0.75=960 kN is greater than 880/1.0=880 kN; round 960 kN up to 1000 kN for the table.  In
tension, the seismic load combination controls nominal resistance.

The Cut-Off Elevation is shown at the abutments because the CIDH piles in this design extend
all the way up to the superstructure, and there is no bottom of footing elevation to define the cut-
off.

Table 8
PILE DATA TABLE

noitacoL epyTeliP
ngiseD
gnidaoL

ecnatsiseRlanimoN ffO-tuC
noitavelE

snoitavelEpiTngiseD
deificepS

piT
snoitavelEnoisserpmoC noisneT

1tubA HDICm8.1 A/N Nk0 Nk0 0.56 )3(0.05 0.05

2tneB 07.21X604PP Nk005 Nk0001 Nk054 A/N )4,2(0.14;)4,1(0.54 )5(0.14

3tneB HDICmm006 A/N Nk0031 Nk0031 A/N )4,2(0.83;)4,1(0.24 0.83

4tubA HDICm8.1 A/N Nk0 Nk0 0.06 )3(0.44 0.44

Design tip elevations are controlled by the following demands:
(1) Compression; (2) Tension; (3) Lateral Loads; (4) Liquefaction potential exists from Elev. 50 to 55. (5) Specified
Tip Elevation shall not be raised.
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Example # 5  Large CIDH Piles with Driven Steel Shell
The following example is that of the seismic retrofit of a major river crossing where large CIDH
piles are recommended with permanent, driven steel shells. The shell is required to facilitate
construction and will be required to develop a portion of the required nominal resistance. The
shell is to be installed by driven methods only and “Wave Analysis” will be used for pile acceptance.
Shown in the Table 9 are the actual load demands on the piles based upon LFD.

Table 9

noitacoL
)puorGdaoLgnillortnoC(daoLderotcaFDFL

noisserpmoC noisneT

5reiP )IIV(Nk1694 )IIV(Nk3912

Shown in Table 10 is the foundation information that the structure designer shows on the contract
plans.  Shown in bold font are the values that the structure designer will provide to the geotechnical
design engineer to determine the specified pile tip elevations.  The geotechnical design engineer
will furnish the Nominal Resistance for the driven shell.

Table 10

PILE DATA TABLE

noitacoL epyTeliP
ngiseD
gnidaoL

ecnatsiseRlanimoN
ecnatsiseRlanimoN
)llehSleetSnevirD(

deificepS
piT

noitavelE
)llehS(

piTngiseD
snoitavelE

deificepS
piT

snoitavelE
)HDIC(noisserpmoC noisneT noisserpmoC noisneT

5reiP
HDICm6.1

50.91X0081PP/w
llehSleetSnevirD

A/N Nk0005 Nk0022 Nk0062 Nk0011 0.05-
)1(0.55-
)2(0.56-

0.56-

Design tip elevations are controlled by the following demands:
(1) Compression; (2) Tension




